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Dear Colleague:

This document has been printed and distributed by the Deep Sea Drilling
Project for the purpose of sample selection by interested earth scientists,
sample requests being honored one year after completion of the cruise on
which the samples were collected. It is an interim and informal document
consisting of site data and sedimentologic and paleontologic data as

known six (6) months post-cruise. These data, while completely adequate

for almost all sample selection needs, will be subject to possible slight
change by the time of issue of the formal cruise report, the corresponding
volume of the Initial Reports of the Deep Sea Drilling Project.

The information contained herein is preliminary and privileged, conse-
quently this document is not to be cited or used as the basis of other
publications. Data cited or used in a manuscript will be considered a
breach of professional ethics.

Thank you for your interest in the Deep Sea Drilling Project.
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INITIAL CORE DESCRIPTION - LEG 41
INTRODUCTION
GLOMAR CHALLENGER 1left Abidjan, Ivory Coast on February 17,
1975, and docked at Malaga, Spain on April 10, after having drilled
five sites. The main objectives of this cruise were to obtain as
complete as possible a record of the sedimentary history of the

eastern North Atlantic and its margin in order to understand their

evolution and compare that to the evolution of the western Atlantic
and the South Atlantic.

During the planning phase fdr this leg, a deliberate choice
was made to drill only a small number of holes, but carefully
select them so that their results would yield a comprehensive
picture of the different environments represented in the area.
Restricting the number of holes appeared to be the best way to get
deep penetration and to obtain a complete record of all the sediment
facies present. In order to achieve these goals, eight primary sites,
located in the deep basins, on different types of rises, and on the
continental slope, were selected by the JOIDES Atlantic Advisory
Pane]. A11 the sites were selected in areas where abundant seismic

reflection profiles are available thus insuring that each site

could be located in a region truly representative of the general
stratigraphy of the eastern North Atlantic. This also allows the
drilling results to be utilized for basin-wide correlations. Much

of the data obtained during Leg 41 should eventually be of more than

regional interest; they bear on fundamental problems related to the



evolution of the Atlantic and more generally of a "rifted" ocean
and its margins.

0f the five sites drilled during this Leg (Figure 1), two were
deep basin sites (367 and 370), two were rise sites (366 and 368)
and one was a continental slope site (369). The sites drilled in
the basins are located on old oceanic crust, within the magnetic
quiet zone, so that only the oldest part of the record was expected
to provide a good stratigraphic control. The younger sediments should
have been mainly deposited below the CCD.

The younger record was investigated by drilling on the rise
sites. Sierra Leone Rise is a typical aseismic oceanic rise, covered
with a blanket of pelagic sediments. Cape Verde Rise was also ex-
pected to be covered with pelagic sediments; however, the occurrence
of well-stratified parallel reflectors on the seismic reflection
profiles suggests that hemipelagic sedimentation under the influence
of bottom currents could have played an important role in the building
of the rise. In that respect, the site on Cape Verde Rise (363) could
be considered as intermediate between a basin site and the site on
the Sierra Leone Rise (366). The site on the continental slope (369),
south of the Atlas region which was folded in the Tertiary, can also
provide a good comparison with the sites drilled on the rises.

In addition to covering a wide range of water depths, the five
Leg 41 sites also cover a wide range of latitudes, from about 5°N to
about 33°N, providing control on both vertical and Tatitudinal en-
vironment gradients reflecting both the biogenic and terrigenous

contribution to the sediments.



A brief description of the preliminary scientific results appeared
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Figure 1. Leg 41 Drill Sites.



EXPLANATORY NOTES

The purpose of this volume is to present descriptions of all
the cores recovered on DSDP Leg 41 to aid potential investigators
in the selection of samples. The descriptions of 1ithology and
biostratigraphy should be regarded as tentative because shore-
based investigations were just beginning at the time this volume
was published. The following material is intended as an aid in
understanding the terminology, labeling, and the numbering conven-

tions used on DSDP Leg 41 material.

Numbering and Depth Conventions

A site number refers to a single hole or group of holes
drilled in essentially the same position using the same acoustic
beacon. The first hole at a site is given the number of the site.
Second or subsequent holes drilled after withdrawing from the
first hole and redrilling were labeled "A", "B", etc. (e.g. Site
366A).

A core is taken by dropping a core barrel down the drill
string and coring for 9.5 meters as measured by lowering of the
drill string. The sediment is retained in a plastic liner 9.28
meters long inside the core barrel and in a 0.20 meter long core
catcher assembly below the liner. The liner is not usually full
when retrfeved.

Upon recovery the liner is cut into sections of 1.5 meters,
measured from the lowest point of sediment within the liner. In

general the top of the core does not coincide with the top of a



section. The sections are labeled from 1 for the top (often incomplete)
section to a figure as high as 6 for the bottom (complete) section,
depending on the total length of core recovered. By convention, when
partial recovery results, the recovered sediment is assumed to
represent the top of the cored sequence. The core catcher represents
sediment immediately below the lowest section.

An example of accepted convention for a sample number is "41-
369-3-1 (10-20 cm)." This sample represents sediment from Leg 41,

Site 369, Core 3, in Section 1 between 10 and 20 centimeters.

Handling of Cores

After a core section was cut, sealed, and labeled, it was
brought into the core laboratory for processing. Sonic velocity
measurements, using a Hamilton frame velocimeter, and physical
property data were taken on selected samples. Samples were taken from
suitable cores for inorganic and organic geochemical analysis. One
of the split halves was designated a working half. Samples, including
those for grain size, X-ray mineralogy, water content, carbon-
carbonate, and samples for shipboard and shorebased studies of
nannoplankton, foraminifera, radiolarians, diatoms, and silico-
flagellates or other paleontological studies were taken.

The other half of the core section was designated an archive
half. The color, texture, structure, and composition of the various
1ithologic units within a section were described on standard visual

core description sheets (one per section) and any remarkable features



noted. Smear slides were made for each sediment of distinct 1lithology,
microscopic examinations were made, and the descriptions were re-
corded. The archive half of the core section was then photographed.
After the above process, both halves were stored in the ship's cold
storage.

A11 samples now reside in cold storage at the DSDP East Coast
Repository at Lamont-Doherty Geological Observatory, Palisades, New

York and are avilable to investigators.

Sediment Analyses
Carbon-Carbonate
Organic carbon and calcium carbonate analyses were performed
using a Leco 70-Second Analyzer following procedures outlined in
Volumes 9 and 18 of the Initial Reports of the Deep Sea Drilling

Project. Accuracy and precision of the results are as follows:

Total carbonate +0.3% (absolute)
Organic carbon +0.06% (absolute)
CaC0; +3% (absolute)

Analyses designated "CaCO; bomb" were made using a method of
measuring the CO, pressure after acidification of the sample,
described by Muller and Gastner (1971). The state the accuracy
of this method is 1% CaCO0j.

The size classification used here is that of Shepard (1954)
with the sand, silt, and clay boundaries based on the Wentworth
(1922) scale: sand from 2000 to 62.5 microns, silt 62.5 to 3.91

microns, and clay less than 3.91 microns.
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Standard sieve and pipette methods were used to determine the
grain size distribution. The sand-size fraction was removed by wet
sieving using a 63-micron sieve, and the silt and clay fractions were
analyzed by standard pipette analysis. Sampling depths and volumes
were calculated using equations derived from the Stokes settling

velocity equation (Krumbein and Pettijohn, 1938, 95-96).

Sediment Classification
The sediment classification used on Leg 41 is outlined below.
The sediment was examined on a smear slide and placed in one of the

categories.

CLASSIFICATION AND NOMENCLATURE RULES
I. Rules for class limits and sequential Tisting of constituents
in a sediment name.
A. Major constituents

1. Sediment assumes names of those constituents present
in major amounts (major defined as >25%). See example
in rule 1A3.

2. Where more than one major constituent is present, the
one in greatest abundance is listed farthest to the
right. The remaining major constituents are listed
progressively farther to the left in order of de-
creasing abundance.

3. When two or more major constituents are present,
class limits are based on percentage intervals:

0-5, 5-25, 25-75, 75-100.
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Minor constituents
Constituents present in the amounts of 5-25% are prefixed
on the sediment name by the term -bearing.
Example: 50% nannofossils, 30% radiolarians, 20% zeolites
would be called a zeolite-bearing rad nanno ooze.

Examples illustrating rules 1A and 1B and the result-

ing sediment names:

% Clay %_Nannos

0- 5 75-95 = Nanno ooze

10- 25 25-75 = Clay-bearing nanno ooze
75- 95 5-25 = Nanno-bearing clay
95-100 0-5 = Clay

II. Specific rules for calcareous and siliceous tests.

A.

Nannofossil is applied only the calcareous tests of cocco-
Tithophorids, discoasters, etc.

The term calcareous or siliceous, depending on skeletal
composition, is applied where no attempt is made to
distinguish fossils as to major subgroup. Thus, if no
estimate is made, a mixture of radiolarians, diatoms,
and silicoflagellates would be called a siliceous ooze.
Where this distinction is made, the appropriate fossil
name is used.

Fossil tests are not qualified by a textural term unless
very obviously redeposited.

Abbreviations, as nanno for nannofossil, rad for radio-

larian, etc. may be used in sediment name.



E. The terms ooze, marl, and clay are used to designate >60%,
30 to 60%, and <30% carbonate, respectively (see Table 1).
F. The term chalk is used to represent a compacted, semi-
lithified ooze.
G. Limestone is restricted to cemented calcareous rocks.
Table 1. Shales apply when sediment is fissile. Limestones
must be cemented.
cacds INDURAT ION
Percent Unconsolidated Semilithified Lithified
0-30 clay clay claystone
30-60 mar] mar] marlstone
>60 ooze chalk limestone

III. Clastic sediments

Clastic constituents, whether detrital, volcanic, biogenous
or authigenic, are given a textural designation. When
detm’ta]1 grains are the sole clastic constituents of a
sediment, a simple textural term suffices for its name.

The textural term can be preceded by a mineralogical term

when this seems warranted. Such mineralogical terms are

'Redeposited pyroclastics also become a clastic component.

They are recognized by the term volcanic and receive a

A.
applied as per rules 1A and B.
B. Clastic volcanics
1
Detrital

= all clastic grains derived from the erosion of pre-existing

rocks except for those of biogenous, authigenic, or volcanic origin.

<
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textural term such as gravel, sand, silt, etc. It is
particularly difficult at times to differentiate between
volcanic sand (i.e., transported by tractive mechanisms)

and crystal ash (i.e., direct outfall resulting from

explosion of a volcano).

Clastic authigenic constituents

Where authigenic minerals are recognized as being a
redeposited constituent, they are given a textural

designation in additon to their mineral names.

IV. Volcanic and authigenic constituents

A.

Volcanic constituents
Pyroclastics are given textural designations already established
in the literature. Thus, volcanic breccia = >32 mm, volcanic
lapilli = <32 mm to >4 mm, and volcanic ash = <4 mm. It is
at times useful to further refine the textural designations
by using such modifiers as coarse or fine. An ash wholly,
or almost wholly, of glass shards is termed vitric ash.
Authigenic constituents
1. Authigenic minerals enter the sediment name in a
fashion similar to that outlined under rules 1A and B.
Normally, as with a fossil biocoenosis, the authigenic
minerals are not given a textural designation and
texture.
2. The terms ooze and chalk are applied to carbonate minerals

of all types using the same rules that apply to biogenous

constituents.



The lithologic symbols used in the core forms are shown in Figure 2.

Determinations of Shipboard Mineralogy and Lithology.

Smear Slides

Smear slides are the means of mineral identification on shipboard.

Smear slide estimates of mineral abundances were based on the area of

the smear slide covered by each component. Quantification was assigned

using the following criteria:

Smear Slide descriptions
X-ray, grain size, and carbon-carbonate data
Many cores contain important minor Tithologies as well as a
basic lithology. The description of the basic lithology is so
indicated in most cases; however, descriptive information for
minor lithologies is included wherever possible.
A sample core form appears in Figure 3. This sample core

form contains all legend and explanatory notes for understanding

of the core forms.

Biostratigraphy

The biostratigraphy used for Leg 41 material follows the

references in Table 2.

Table 2. Biostratigraphy

Cenozoic Mesozoic
Nannofossils Martini, 1971 Thierstein, 1971
Foraminifera Bolli, 1966 van Hinte, 1972
Banner and Blow, 1965
Radiolaria Riedel and Sanfilippo Riedel and Sanfilippo,
(in press) 1974

11
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Figure 2. Lithologic Symbols
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Cored Interval:

Core

Hole

Site

LITHOLOGIC DESCRIPTION

GENERAL CODE FOR LITHOLOGIC DESCRIPTIONS

>75%
25-75%

5-25%
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Description of major and minor (if any) lithologies,
color, deformation, and characteristics.
Abundances are qualitative follow the general scheme:
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Explanatory notes in Chapter 1

Sample Core Form and Legends

Figure 3.
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Drilling Deformation

Four degrees of drilling deformation were recognized and are
noted by symbols on the sample core form (Figure 3). Slightly
deformed cores exhibit a slight bending of bedding contacts;
extreme bending defines moderate deformation. In highly deformed
cores, injected bedding may be completely disrupted to produce
a "drilling breccia." Watery intervals generally have lost any
bedding characteristics originally aVai]ab]e. Great care and
considerable judgment must be used in determining whether sediment
structural features are original or are artifacts introduced by

the drilling and coring techniques.

Downhole Contamination

Downhole contamination is a serious problem. Hard objects
(manganese nodules, chert, Tithic fragments, and pebbles) are
often washed or dragged downhole. They are commonly lodged
in the top of cores or incorporated into the middle of cores at
levels far below their proper stratigraphic position. Displaced
manganese nodules can usually be detected. However, displaced
chert, 1ithic fragments, and pebbles are more difficult to

recognize.
1- 5% Rare (R)
5-25% Common (C)

25-75% Abundant (A)
>75% Dominant (D)

14



Specific mineral identification and quantification was attempted

for sands, but for silts, and clays, only the textural categories

were used.

Core Forms
The basic lithologic data are contained on core summary forms
in both symbolic (Figure 2) and descriptive form. As far as possible
the data are presented in tha following order:
Sediment name
Color name and Munsell or GSA number
The reader is advised that colors recorded in core
barrel summaries were determined during shipboard
examination immediately after splitting the core
sections. Experience with carbonate sediments has
shown that many of the colors will fade or disappear
with time after opening and storage. Colors particularly
susceptible to rapid fading are purple, 1light and medium
tints of blue, light bluish gray, dark greenish black,
light tints of green, and aple tints of orange. These
colors change to white or yellowish white or pale tan.
Composition

Structure(s)
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sample-distribution policy

Distribution of Deep Sea Drilling sam-
ples will be undertaken in order to (1)
provide supplementary data for inclusion
in the appropriate Initial Report to sup-
port Glomar Challenger scientists in
achieving the scientific objectives of
their particular cruise, and (2) provide
individual investigators with material to
conduct detailed studies beyond the
scope of the Initial Reports.

The National Science Foundation has
established a Sample Distribution Panel
to advise on distribution of core material.
This panel is chosen in accordance with
usual Foundation practices, in a manner
that will assure advice in the various dis-
ciplines leading to a complete and ade-
quate study of the core and related
materials. Funding for the proposed re-
search is handled separately by the
investigator, not through the Deep Sea
Drilling Project.

Distribution of samples for contribu-
tions to Initial Reports

Any investigator who wishes to con-
tribute a paper to a given volume of the
Initial Reports may write to the Curator,
Deep Sea Drilling Project, Scripps Insti-
tution of Oceanography, University of
California at San Diego, La Jolla, 92037,
requesting samples from a forthcoming
cruise. The request should include the
nature of the study, and type, size, num-
ber of samples, particular sampling tech-
niques or equipment that might be re-
quired, and an estimate of the time
required to complete the study. The re-
quests will be reviewed by shipboard
scientists, and, if they are deemed suit-
able and pertinent to the objectives of
the leg, and shipboard workload per-
mits, the requested samples will be taken
during the cruise {provided, of course,
material suitable to the investigation is
obtained during the drilling). In the case
of multiple requests to perform the same
investigation, selection of investigator will
be made by the shipboard scientific party.

Proposals should be .of a scope appro-
priate to complete the sampling and
study in time for publication in the Initial
Reports. Studies deemed acceptable will
be referred to the Curator who will, with
the consent of the NSF Sample Distribu-
tion Panel, authorize distribution of the
samples. The Sample Distribution Panel
and the Deep Sea Drilling Project will
strive to ensure a reasonable degree of
continuity in the investigations among
the various cruises, that the studies are
pertinent to goals of the cruise, and that
they are consistent with the publication
policy for the Initial Reports. Subject to
these same provisions, the shipboard
scientific party may elect to have special
studies of selected core samples of its
recently completed cruise made by other
investigators.

Investigations not completed in time
for inclusion in the Initial Report may
not be published in other journals until
publication of the Initial Report for

which it was intended.

Distribution of samples for publication
other than in Initial Reports
1. Researchers intending to request sam-
ples for studies beyond the scope of the
Initial Reports should first obtain a sam-
ple request form from the Curator. Re-
quests should specify the quantities and
intervals of the core required, a statement
of the proposed research, the possibility
of returning residue to the Curator, the
estimated time required to complete and
publish the results, and the avaijlability or
need of funding and availability of equip-
ment and space foreseen for the research.

In order to ensure that requests for
highly desirable but limited samples can
all be considered, approval of requests
and distribution of samples will not be
made prior to 12 months after date of
completion of the cruise that collected
the cores. Prior to publication of an Ini-
tial Report, requests for samples from a
cruise can be based on the preliminary
shipboard core logs. Copies of these logs
will be kept on open file at Scripps and
other designated institutions. The only
exceptions will be for specific instances
involving ephemeral properties.

Requests for samples from researchers
in industrial laboratories will be handled
in the samec manner as those from aca-
demic organizations, and there will be
the same obligation to publish results
promptly. Requests from foreign scientists
or organizations will also be considered.
2. The Curator has the responsibility for
distributing samples, controlling quality
of samples, and preserving core material.
He also has the responsibility for main-
taining a record of requests for samples
that have been processed and filled indi-
cating the investigator and subjects to be
studied. This record will be available to
investigators.

The distribution of samples will be
made directly from the two repositories
at Lamont-Doherty Geological Observa-
tory and Scripps by the Curator or his
designated representative.

3. (@) Samples up to 10 cc/m of core
length can be automatically distributed
by the Curator, Deep Sea Drilling Proj-
ect or his authorized representative to
any qualified investigator who requests
them. The Curator will refrain from mak-
ing automatic distribution of any parts of
the cores which appear to be in particu-
larly high demand, and any requests for
these parts of the cores will be referred
to the Sample Distribution Panel for re-
view. Requests for samples from thin lay-
ers or important straugraphic boundaries
will generally require Panel review.

(b) All requests for samples in excess of
3(a) above will be referred to the Sample
Distribution Panel.

(¢) If, in the opinion of scientific investi-
gators, certain properties they wish to
study may deteriorate prior to the normal
availability of the samples, such investi-
gators may request that the normal wait-
ing period not apply. All such requests
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must be approved by the Sample Dis-
tribution Panel.

4. Samples will not be provided prior to
assurance that funding for sample studies
either exists or is not needed. However,
neither formal approval of sample re-
quests nor distribution of samples will
be made until the appropriate time (item
1. If a sample request is dependent,
either wholly or in part, on proposed
funding, the Curator will provide to the
organization to whom the funding pro-
posal has been submitted any informa-
tion on the availability (or potential avail-
ability) of samples that it may request.

5. Investigators receiving samples are re-
sponsible for:

i) promptly publishing significant results.
i) acknowledging, in publications, that
samples were supplied through the as-
sistance of the National Science Founda-
tion.

ili) submitting 4 copies of all reprints of
published results to the Curator.

iv) notifying the Curator of any work
done on the samples that is additional
to that stated in the original request for
samples.

v) returning, in good condition, the re-
mainders of samples after termination
of research, if requested by the Curator.

6. Cores will be made available at re-
positories for investigators to examine
and specify exact samples in such in-
stances as this may be necessary for the
scientific purposes of the sampling, sub-
ject to the limitations of 3 (a), (b), (c),
and 5, above, and with the specific per-
mission of the Curator or his delegate.

7. Cores of igneous and metamorphic
rocks will also remain at the repositories
where they will be available for observa-
tion and description and where selected
samples may be taken for thin-section
preparation and other work.

8. The Deep Sea Drilling Project routine-
ly processes by computer most of the
quantitative data presented in the Initial
Reports. Space limits in the Initial Re-
ports preclude detailed presentation of
all such data. However, copies of the
computer readout are available for those
who wish the data for further analysis or
as an aid in selecting samples.

Magnetics, seismic-reflection and bathy-
metric data collected under way by the
Clomar Challenger will also be available
for distribution 12 months after comple-
tion of the cruise.

Requests for these data may be made to

the Coordinating Staff Geologist of the
Deep Sea Drilling Project, at Scripps.
- A charge will be made to recover the
expenses of responding to individual re-
quests. Estimated charges can be furnish-
ed before the request is processed, if
required.

9. This policy has the approval of the
National Science Foundation and is de-
signed to help ensure that the greatest
possible scientific benefit is gained from
the materials obtained, and that samples
will be made widely available to inter-
ested geologists.

(Slightly condensed from the official sam-
ple distribution policy of the Deep Sea
Drilling Project.)

BB



DEEP_SEA DRILLING PROJECT

LEG 41 SITE 366 (HOLE 366A)
SITE SUMMARY SHEET
PRINCIPAL RESULTS:
Sierra Leone Rise

The sedimentary section on Sierra Leone Rise was continuously cored
down to 850.5 meters and a complete Cenozoic record of pelagic sedi-
mentation was recovered. The hole bottomed in upper Maestrichtian
sediments and was abandoned due to plugging of the drill bit. The
section consists of nanno oozes and marls grading downward to chalks
and marls and then to limestones and marlstones. Chert and porcel-
lanite were found in middle to Tower Eocene. No hiatus sediments

was found and all the biostratigraphic zones were sampled. The co-
occurrence of different microfossil groups in most of the section
makes it an ideal references section for Cenozoic zonation in
tropical-subtropical latitudes. Since the latest Cretaceous Sierra
Leone Rise was always in a deep-water pelagic environment, and
well above the CCD. The rate of sedimentation appears rather con-
stant with the lower values corresponding to times when hiatuses

are observed in the basins and some other rises in the Atlantic.

The highest rates of accumulation correspond to nonhiatus times.
Dissolution and/or dilution cycles, present in most of the Tower
section up to the middle Miocene, are probably related to climatic
variations. A major reflector observed at 0.5 seconds on the seismic
profile corresponds to the youngest occurrence of middle Eocene
porcellanites and chert. Another reflector, at about 0.9 seconds,
but not corresponding to basement, was not reached so the age and
nature of the oldest sediments remain unknown.

Date occupied 1140Z 22 February 1975
Date departed 1614Z 1 Marqh 1975
Time on site 7 days, 4 hours, 34 minutes
Position: Latitude 05°40.7'N
Longitude 19°51.1'W
Water depth (sea level) 2853 corrected meters
Water depth (rig floor) 2863 corrected meters
Penetration 850.5 meters

18



LEG 41 SITE 366 (HOLE 366A)
SITE SUMMARY SHEET, con't.

Number of holes

Number of cores

Total length of cored section
Total core recovered
Percentage core recovery

0ldest Sediment Cored

Depth subbottom
Nature

Age

19

2

55 at 366; 39 at 366A
850.5 meters

582 meters

68%

950.5 meters
Limestone

Maestrichtian
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63.0-72.5m

Cored Interval:

Core 8

Hole A

Site 366

53,5-63.0 m

Cored Interval:

Care 7

A

Hole

Site 366
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Core 10 Cored Interval: 82.0-91.5 m

Hole A

Site 366

72.5-82.0 m

Cored Interval:

Core 9

Hole A

Site 366
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